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The human impact on the environment 
has already caused species extinctions 
and may cause many more in the future 

(1, 2). Not all species are equally prone to ex- 
tinction, however; slow-reproducing, long- 
lived, large-bodied species often go extinct 
first (3, 4). Can this general ecological 
knowledge be developed into a predictive 
theory for conservation priorities, which 
would guide us on how to divide limited con- 
servation resources? This question is perhaps 
especially pressing for Russia, a country that 
has been going through a major economic 
changeover from a state-owned to a free-mar- 
ket economy associated with a shortage of re- 
sources. While Russia's protected areas have 
recently increased by almost 25%, and in the 
Arctic have doubled (5), some estimates indi- 
cate that the available funding satisfies mere- 
ly 50% to 25% of the conservation needs (6). 

The modem trend in conservation strategy 
is to direct conservation resources to "bio- 
diversity hotspots," the regions that host the 
highest concentrations of endemic species (7). 
This approach, however, does not tell us how 
to divide resources among species within a re- 
gion. An alternative approach puts more em- 
phasis on biology and suggests dividing re- 
sources in proportion to species' probabilities 
of extinction. Unfortunately, we are far from 
having a predictive theory of extinction, ex- 
cept for a few well-studied species (8, 9). 

The Red List is an international list of 
species (searchable by nation) that are 
threatened with extinction within a short 
time span, usually on the order of a few 
generations (10). For the Red List of the 
former Soviet Union (11), the basis for list- 
ing has always been rarity or a marked de- 
cline in population size and/or geographi- 
cal range and not the species' life history. 
Despite the potential for subjectivity in 
such a listing, I have hypothesized that the 
chance of an organism's being listed is re- 
lated to fundamental biological traits, espe- 
cially when listed and unlisted species are 
facing the same environmental pressures. 

There are data on life history and body 
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Fig. 1. The listing probability curve L = [1 + exp(-1.52 
2.10B)]-1 as a function of annual fecundity B. The four reprn 
sentative species shown are polar bear, Siberian tiger, Russia 
desman, and rabbit (in order of increasing fecundity). The ral 
bit exemplifies a classical species with very high annual fecunc 
ty. Also shown is critical fecundity Bcr = 2.9 daughters per yea 

mass for 90 mammalian species from the ter- than 1 
ritory and coastal waters of the former Soviet sian a 
Union (12, 13), of which 25 species are on the the pc 
Red List of the former USSR (11). Five traits threal 
have been made available for each species: listin[ 
annual fecundity, lifetime fecundity, litter size, conse 
adult life-span, and adult female body mass. 
Logistic-regression models for chance of list- Re 

ing for each trait were determined [Fig. 1 and 1 0. 
2. s. L 

fig. S1 (13)]. Models based on annual and 3. T. 
lifetime fecundity are better for classifying an 
mammals than the other three and were 4. s 
equivalent in their performance (Fig. 2). in 

As annual fecundity is easier to measure (U 
than lifetime fecundity, I have used it to de- Mc 
fine a critical fecundity Bcr beyond which the 6. Th 
chance of listing L becomes effectively zero. co 
For practical purposes we can set L(Bcr) at wV 
0.01, which yields Bcr = 2.9 daughters per 7. N. 

8. B.. year (Fig. 1). One-third of the species we 9. T. 
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Fig. 2. Performance models for chance of list- 
ing based on retrospective classification into 
threatened and nonthreatened species. The 
success/failure ratio is the mean of correctly 
over incorrectly classified species (13). 

led have annual fecundity larger than 
vhich implies that concentration of ef- 
on the two-thirds of species remaining 
i effectively increase available conserva- 
esources by 50% on a per-species basis. 
ow do estimates based on this approach 
are with current conservation policies? 
rding to Russia's Federal Target Program 
ie years 2002-2010 (14), the Siberian 

tiger and the polar bear are top priori- 
ties on the Russian conservation 
agenda, accounting for $16.7 and 
$13.7 million, respectively, of conser- 
vation resources (14). From the 
chance-of-listing standpoint, this is 
perfectly justified because, with an- 
nual fecundity of 0.4 (tiger) and 0.3 
(polar bear) daughters per year, their 
chance of listing is high and approxi- 
mately equal (Fig. 1). However, to 
have 95% of all monitoring funding 
resources going to these two species 
is out of proportion. This virtually 
disregards many other threatened 

+ species, such as the desman (Des- 
mana moschata) (15), whose annual 

an fecundity is 1.75 daughters per year 
b- (Fig. 1). If we take the funds provid- 
li- ed for the tiger as a reference point, 
r. then the desman would have to re- 

ceive $2.5 million, which is larger 
the resources for monitoring of all Rus- 
nimals and plants other than the tiger and 
olar bear [$1.6 million (14)]. Thus, within 
tened species, the concept of chance of 
g suggests a more uniform allocation of 
rvation resources than currently in use. 
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